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Effect to Online Energy Measurement Device for
Long-Pulse Laser by Laser Pulse Width

Wei Jifeng Guan Youguang Zhou Shan Peng Yong Hu Xiaoyang Zhang Kai

(Institute of Applied Electronnics, China Acamedy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract Heat bridge in the online energy measurement device for long-pulse laser enhances heat conduction effect.

The research was done to assure the value of the effect on measurement result so as to correct the measurement
result. Curves of temperature was divided into three parts, each part was analyzed with Fourier heat law, heat

conduction equations and energy conservation law. Relationship between energy loss and device parameter was
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obtained, and experiment research was done. Experiment data was fitted and conclusion was drawn: heat loss rate is

N1

decided by pulse length, heat conduction coefficient of material, length of heat bridge, quality of heat absorption
value and experiment result have a good coherence. Its deviation is 2.9% .
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body, and et al.. These parameters are decided according to experiment interval and precision requirement. Theory

measurement; laser energy; online measurement device; heat conduction; compensate
TE WO 2 W AT o R b, 28w T SR

G T SO R I 3 OG-
i

S S K o R T K o B S R it
L o I S £ 7 v S A 4 f
W3t B AN 2 S0 T o 4 TR » 8K U X BRURE: 45 1 )

SRUEAT I B d A BORE D 3 O 23 D6 B D't BURE

B AR L BB K TR I R 0 i3

ab B>
He B

WO - T RE B R SO R O Bk e
B+ R RE

KRB 2009-05-26; W EIMER R B H#: 2009-06-26
BETIH: EX 863 iR %Hifs,
fEE®AN

E-mail: wjfcom2000@163. com

SIBE A 5K

1117 Lk o 98 B8 FE AT s — PRTE R o 4 f vy 7T A #
R K Bk vh

AE 75 £ &
HE TN L R AR O Y ik 5 R A Al T R

s B (1980—) B WL AR AR, TRR I, 3 BN OE S 502 Wi B R Oy e Y B 3R
E-mail: zhangkai217(@sohu. com

FLC1963—) I3 WF 5 51 W A 0, BN RO L BOL SR SOt B T HOR ST RIS



41 WAk,

PR Bk e G R K Ik O RE 7R 2R I 2RE 1Y R 1089

5 BEAE — i G e A DRI A R T A 1) 45 2K 3
BOR BRI . AR SCE A HOL RE A 2 I 4 4 8 0 i
LK R i 0 A 1 WA TE SO Bk b AR
A KOG K o 435 oI 9 3 BE 3 R L A5 31 T A
SRR FF I Y R R AT A

2 Ak O RE R 2 R A 2
H J
R SO i 0 4 R R 4 %
P 1 BT R

heat
insulation heat sensors
heat
substrate ’2&'%/;-'/77; SRRRTRES X/X;,Xzz:i ;\&/» e
vz / 704,/
heat absorption 277" ‘e '
body ]
5
heat absorption = - -
layer J
laser
2 reflector
heat bridge

1 O BE 7 2 D e 2 M R ALK
Fig. 1 Construction schematic of laser energy online

measurement device
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Fig. 2 Typical temperature figure by long pulse laser
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Fig. 3 Schematic of measurement arrangement
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Table 1 Experiment data

No. Pulse length /s I3}
1 2.08 0. 697
2 5.08 0.723
3 8. 06 0.743
4 10. 08 0.753
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Fig.4 Simulation figure between ¢, and ¢
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